grammes evaluated so far have shown that risk factors can be reduced and in some studies coronary mortality has also declined (9). In the 1980s based on a general consensus on the role of risk factors, many countries started to develop national strategies to reduce coronary heart disease mortality.
The original aim of the North Karelia Project was to test the feasibility and effects of a community-based programme for the prevention of CVD in North Karelia. Gradually different kinds of activities aimed at preventing coronary heart disease were started over the whole country, and from 1977 the North Karelia Project was actively involved in these activities. National anti-smoking legislation was launched in the late 1970s (10). Large-scale treatment for high blood pressure was also started in the 1970s. Nutrition policy to prevent diseases and improve health was developed (21). The North Karelia Project has, since 1978, televised information on the major risk factor reduction programmes.
During the last 10 years North Karelia has been a national demonstration area for innovations in chronic disease prevention and health promotion. Each programme has had its own evaluation studies, but at the same time risk factors have been surveyed and mortality from vital sta-tistics assessed. Several reports have documented the impact of earlier programmes (12,23). Ischaemic heart disease mortality has declined by about 50% in the past 20 years (14,15).
The aim of this paper is to describe cardiovascular risk factor changes over 20 years (197221992) in North Karelia and in other areas of Finland where similar population surveys have been done. Particular emphasis is placed on assessing the maintenance and long-term changes in North Karelia, as well as national trends.
MATERIAL AND METHODS
Five cross-sectional population surveys (in 1972,1977,1982,1987, and 1992 ) assessed the levels of CHD risk factors in two eastern provinces, North Karelia and Kuopio, every fifth year. Surveys were started in 1982 in a third area in southwestern Finland. The survey area in southwestern Finland contains the city of Turku, the small town of Loimaa, and 12 small rural municipalities near these towns. North Karelia has a population of 180 000, Kuopio province about 250 000 and the survey area in southwestern Finland about 210 000 people. For each survey, an independent random sample was drawn from the population register. In the baseline and the five-year follow-up survey, a random sample of 6.6% of the population born between 1913 and 1947 was drawn in each area. In 1982 In ,1987 and 1992, the sample included people aged 25-64 years; the samples were stratified according to the WHO MONICA protocol so that at least 250 subjects of each sex and loyear age group were chosen in each area. The common age range in all five surveys was 30-59 years.
The In 1982 and 1987 serum thiocyanate and in 1992 serum cotinine concentration were also determined.
Specially trained nurses took the measurements. Each survey followed the same methods as closely as possible, and each area was treated in the same way (e.g., blood samples from the different areas were analysed in mixed order). Blood pressure was measured from the right arm of the subject, who was seated for 5 minutes before the measurement. Smoking was assessed using a standard set of questions in a self-administered questionnaire. Based on the responses, the participants were classified into three categories: "current smokers" were those who had smoked regularly (cigarettes, cigars or pipe) for at least 1 year and had smoked more than once a day, on average, during the preceding month; "exsmokers" were those who had smoked regularly but had stopped smoking no later than a month before the survey; and "never smokers" were those who had never smoked regularly.
The present analysis is concerned with subjects aged 30-59 years. Sample sizes and participation rates in the five surveys are presented in Table 1 
RESULTS

Total Cholesterol
Total serum cholesterol fell by 16% (1.07 mmol/l) in men in North Karelia and 12% (0.79 mmol/l) in Kuopio province from 1972 to 1992 (Figure 1 ). During the first five years the reduction was greater in North Karelia than in Kuopio province, but after that the trend was about the same in both areas.
In all three areas, from 1982 to 1987, the small decline in total cholesterol was not statistically significant in men, but during the last five-year period, 1987-1992, a significant reduction was observed in all three areas. In North Karelia the percentage of men with cholesterol levels 2 6.5 mmol/l fell from about 60% in 1972 to 28% in 1992 ( Table 2 ).
The differences between the areas in each year were tested by Scheffe's test for multiple comparisons in the years 1982,1987 and 1992 and by t-test in the first two surveys. Cholesterol level in men in North Karelia was significantly higher in 1972 than in Kuopio province. No difference was observed after that. In 1982 southwestern Finland differed from North Karelia and Kuopio province.
In women, serum total cholesterol in North Karelia fell by 18.4% (1.25 mmol/l) and by 17.0% (1.13 mmol/l) in Kuopio province. North Karelia had a slightly higher level during the early years, but in the last five-year period the difference between North Karelia and Kuopio disappeared. In women cholesterol also fell between 1982 and 1987, but the change in men was not statistically significant. During the last five years the fall was 7.0% in North Karelia, 5.6% in Kuopio province and 5.3% in southwestern Finland. The percentage of women with cholesterol with levels 2 6.5 mmol/l fell to 17% in all areas.
Using the Scheffe's test, the difference observed in 1982 between North Karelia and southwestern Finland had disappeared in 1992. last survey no differences between the areas were statistically significant. During the last 20 years, diastolic blood pressure fell 8.1% (7.4 mmHg) in men in North Karelia and 10.2% (9.5 mmHg) in Kuopio province. The differences observed in earlier surveys between the areas had disappeared in 1992.
In women systolic blood pressure decreased during the whole 20-year follow-up period from 1972 to 1992. In North Karelia the reduction was 11.3% (17.3 mmHg) and in Kuopio province 8% (11.7 mmHg). In southwestern Finland the decline in systolic blood pressure was much smaller. Systolic blood pressure in North Karelia, which started at a much higher level, fell below that in Kuopio province during the first five years. Tested by Scheffe's test in 1982 all the differences between the areas were statistically significant. All these differences disappeared in the 10 years up to 1992.
Diastolic blood pressure also declined during the follow-up period: 13.9% (13.9 mmHg) in North Karelia and 12.9% (11.5 mmHg) in Kuopio province. In the last survey the diastolic blood pressure was, for the first time, lower in eastern than in southwestern Finland.
The percentage of people who had diastolic blood pressure >95 mmHg fell in North Karelia from about 40% to 18% in men and to 11% in women (Table 3) .
Smoking
Smoking fell more in North Karelia than in Kuopio province (Table 4 ). In 1972 in North Karelia, 52% of men were smokers, and in 1992,32%. In Kuopio the decline was from 49% to 37%. No change was observed in southwestern Finland. In 1992 North Karelia had the lowest smoking prevalence of the three areas. Among women, smoking was quite uncommon 20 years ago. It increased steadily from about 10% to 19% in both areas. No change was observed in southwestern Finland in the last 10 years (Table 4) .
DISCUSSION
Reduction in cardiovascular risk factors in the whole population has been one of the main priorities for chronic disease prevention in Finland. There has been a major decline in the mean values of blood pressure and cholesterol. In more recent surveys there has been a tendency to smaller standard deviations for cholesterol. This can be explained by the fact that the whole risk factor distribution has shifted to a lower level but higher risk factor values fell more in absolute terms. The greatest change in standard deviation for blood pressure was between the 1972 and 1977 surveys when largescale drug treatment for hypertension was started in Finland. Initially the treatment had the greatest effect in North Karelia, where the standard deviation was also the first to fall.
Saturated fat consumption used to be very high in Finland. Ten years ago about 20% of energy intake was derived from saturated fats, and polyunsaturated fats were seldom consumed. In the late 196Os, the Finnish diet was even more atherogenic with about 23% of energy intake coming from saturated fats (29). At the behavioural level there have been recent changes from use of butter to margarine and from full-fat milk to low-fat milk (20). These changes in diet correspond well to changes in cholesterol levels. There were some signs that the fall in cholesterol was levelling off in the early 1980s especially among men. During the 198Os, although there has been a further decrease in the use of traditional sources of saturated fats such as butter and full-fat milk, there has been a simultane- (21) were published, and the National Cholesterol Consensus Conference was held in the United States. These focused interest on cholesterol issues and many other countries started to consider new activities related to nutrition policy In 1987 the Finnish Cardiac Society and the Internists' Association gave their recommendation for "normal" cholesterol levels and on population screening requirements.
According to the recommendation, "normal" cholesterol is <5 mmol/l (193 mg/dl), elevated 5-6.5 mmol/l (251 mg/dl) and greatly elevated > 6.5 mmol/l. It was recommended that adults over 20 years old should be screened every fifth year and that everyone should know their own cholesterol values. These recommendations increased peoples' awareness of cholesterol and nutrition issues. The medical community readily accepted the new recommendations. However, the dairy industry started a major advertising campaign against the cholesterol hypothesis and questioned the proposed role of saturated fats in atherosclerosis.
This further increased awareness and interest in healthy nutrition. The major reduction in cholesterol levels in the last five years indicates that people were more ready to believe the medical community.
Milk fat consumption has fallen and that of vegetable oils has increased during the last five years (20).
The percentage of smokers fell more in North Karelia than in Kuopio province. The fastest decline occurred in the 1970s. The main indication for this decline was that the proportion of ex-smokers in the area increased. During the 1980s the proportion of "exsmokers" has remained about the same or even declined, and the percentage of "never smokers" has increased. Obviously fewer young men started smoking in the 1960s and 1970s than in the 1940s and 1950s. Because the participation rate declined over time, in 1992 we did a special telephone and mail survey of non-participants.
We were able to contact 50% of non-participants.
Among participants the smoking rate was 38% and among non-participants 53%: hence part of the decline in smoking could be explained by the declining participation rate especially in recent surveys. It is unlikely, however, that the major decline in smoking in the first 10 years can be explained by different participation rates. In the 1970s major national strategies were developed to reduce smoking in Finland (20). Antismoking legislation was passed and there was widespread discussion about tobacco control. The decline in smoking was associated with these activities and the faster decline was associated with particular programmes in North Karelia. No real progress occurred during the 1980s. Parliament is now discussing new tobacco legislation and many interest groups are developing new activities to reduce smoking in Finland. In the next five years we will see if these lead to lower tobacco consumption in Finland. Between the 1977 and 1982 surveys, smoking increased in women in particular. The main reason for this was that teenagers who started smoking in the 1960s come into this age group. Most of the programmes were directed at middle-aged men and it is unlikely that they had any effect on teenage girls. However, several programmes have been directed at young people (22) and it appears that the increase in women's smoking is diminishing in eastern Finland and has stopped in southwestern Finland. Only part of the decline in blood pressure can be explained by the introduction of medication for hypertension, because the whole distribution has shifted to the left. The mean body mass index has increased, especially in men, and alcohol consumption has also increased so these factors cannot explain the decline in blood pressure. Salt consumption has declined during the last 10 years (20), which may contribute to a change in blood pressure. It is also possible that the increased use of polyunsaturated fats has reduced blood pressure in Finland (23). Cuff size was changed in the 1982 survey to a wider one, which may cause an overestimation of the change between the 1977 and 1982 surveys.
The North Karelia Project was one of the first major programmes which aimed to reduce the [1972] [1973] [1974] [1975] [1976] [1977] its effects were compared with the neighbouring province of Kuopio. Among men, during the first five years blood pressure and cholesterol fell more in North Karelia than in the reference area and in the second five-year period smoking also fell more markedly. After that the trend in risk factors has been about the same in both areas. In 1982 blood pressure and cholesterol levels were still higher in the eastern part of the country than in southwestern Finland. These differences have diminished during the last 10 years and it looks like the risk factor profile in Finland is becoming more homogeneous.
The function of the demonstration programme is changing. Twenty years ago it was important to find out if the risk factor profile of the whole community could be changed. This has now been demonstrated in many programmes (24), and the role of community programmes is now to develop and test innovations in chronic disease prevention and to serve as training places for health promotion professionals.
The idea of community programmes has spread widely to general public health use. In many countries the national strategy developed for cardiovascular disease prevention is based at least partly on demonstration programmes. In the late 1970s and 1980s many national activities were started to prevent coronary heart disease in Finland.
Thus Kuopio province has lost its original function as a control or reference area. To get a better picture of the development of risk factors, nationwide monitoring was started in the southwestern area of Finland in 1982; and in the last survey in 1992 the Helsinki metropolitan area was also included in the study for the first time (this will be reported separately).
Thus the system is developing from evaluation of the North Karelia Project to monitoring of national trends.
Overall, our experiences indicate a major decline in the risk factor levels in Finland during the last 20 years and coronary mortality has also fallen markedly (24, 15). The results show that sustained activity in the demonstration area of North Karelia is associated with maintenance of the initial changes, and new efforts have resulted in further decline in coronary risk factors.
